Electron microscopic cytochemical localization of Ca-ATPase in toad urinary bladder.
The calcium-regulating enzyme calcium adenosine triphosphatase (Ca-ATPase) was localized in the epithelium of amphibian urinary bladder by the one-step electron microscopic cytochemical procedure. The enzyme was identified along the basolateral border of the epithelial cells that comprise the bladder mucosa. The electron-dense precipitate indicating Ca-ATPase activity was seen in association with the outer leaflet of the basolateral plasmalemmae. Intracellularly, Ca-ATPase activity was seen in association with the mitochondrial matrix of the mitochondria-rich cells. Ca-ATPase was not seen along the apical microvillated border. Enzyme activity was also not seen after incubation in substrate-free media, calcium-free media, or incubation in the presence of vanadate. However, Ca-ATPase activity was evident when the calcium in the standard reaction medium was deleted in favor of magnesium. Addition of antidiuretic hormone (ADH; vasopressin) increased both the basolateral Ca-ATPase reaction and the mitochondrial reaction. Such data appear to indicate further that changes in cytosolic calcium ion concentration take place during the response of amphibian urinary bladder to the polypeptide hormone vasopressin.